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1. Vsesoyuznyy nauchno-issledovatel'skiy institut po normalizatsii
v mashinostroyenii.
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TITIE: Mathematical statistice and standardization \J‘
JOURCE: Standartizataiya, no. 7, 1963, 14-16

TOPIC TAGSs scientifio stendard, statistic analysis, mchine industry, data
sampling, quality control

e VY 5 corts is
ABSTRACT: The importance of statiatic %h in standardization effor
qualitatively discussed, and en appesl is atandardize amuseiulmw
" methods and to expend their use in governmant atandards, Severel areas oo
benefit from statistical aralysis e are listed, At present, nchh; o
dimensions are specified vith tolerances ch sssume &1l cosponents ‘o 1:1
. worst parimm or minimm dipansiona, GStatistical analyeis can show that s vary
'}“» irprobable that all components will have the worst error, and thus tolmnz:aﬁm‘
N be relexad so g8 to produce major machining cost eavings. Tho tield-lcr \ _
. control, reliability, and machins life prodictica xast uso statistica T e
- %o cHiain meaningful results, It is suggested that standards and mungm o8 .
established for sampling techniques in quality control, Theee cbov%d ina :ﬂ -
' singlosupung(onolmhdnoctotlm),doubhum(wcml Y
and ny, taken successively out of N perts), and susceesive gampling (successive

APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R000827010012-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0

L oA nAR RIS R R AR RO P sz@;ﬁﬂﬁﬁmga}@?ﬁ" Bl SR Y med S0y, "-u 23 SN2 I
—— i E—— * . . T M = e T [ S TR T e PR P

—— S im0 S W ST SR 3 e KR

L 11876-66
A
CC NR APSO28744 : =

et

testing of 1, 2, 3 .., 1 parts) techniques. Continuous statistical
Y . control
industrial proceasss can be profitably applicd until these techniquas :r:oro;i.aacd
by automatioc control (vhich can also bensfit from statistical analysis), The
probless of specifying reliubility, fatiguws, and 1ife paremeters in machine parts
0, ::gi%e:h}h:n azt be comidfmd from a statistical standpoint to be mea .

’. s ¢ progeas of dsvelo stendardl

‘otatistical techniques for these m":ﬁ: #126, aad puklictaing various
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TITIE: Accolerated detormination of rolinbility and 1ife of machine mrtal 1 o

N,

SN

SOURCE: Standartizatsiya, no, 7, 1965, 33~36

TOPIC TAGS: endurance test, machine indus fatigue test, reliability engine
static load test, mechanicaf stress il ¢ ’ y englneering,
ABSTRACT: Differert methods for accelerated life and reliability testing are L
discussed quaiitatively, Sinen 3+ {a0 not seoeiiosgd 2o mlb 20w Lyeirs tg wA%S0=
mine the reliability and wear characteristics of a given machine,accelerated tests
must be performed which will give sufficient data in 3 to 6 weeke to predict the
long~term behavior of machine elements. This can be achieved by either increasing
the number of cycles per unit time, by intensifying the loads, or by both methods,
It has been shown repeatedly that wear processes and fatigue procosses can be
extrapolated from limited test data with an accuracy of + 10%, Although under
industrial conditions the scatter may be as much as * 150%, these extrapolation —
tochniques give an excellent indication of average wear, 1ife, and reliability,.
When fatipguey 13,1,}“30 ife-dimiting factor, the fatiguo limit can be established by
- several increading-load methods, such as a constant load increase to destruction,
v astepwvise lcad increase to destruction, or cyclically increasing loads, Each of

| Cord _1/2
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these methods has advantages for certain applications, Determining the fatigue

. 1imit by the critical streas method 1s of particular interest, This method depends
" on the energy hypothesis of fatigue, by which it has been established that the cy-
cllc constant and the critical mmber of cyclas are constant for a given type of -

metal, No speoific recommendations are made, and the article represants a very

gonerai, qualitativoe discussion,
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AUTHORS: Bespalov, V.T.. Kubarev, A .M. and Scicviyeva L.I,
are . s
TITLE: Experimental investigation of the 1nfluence of non=-
homogeneities on the characteraistics of somes delay
systema -
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeoiy:
Radiofizika v. 4, mo. 3 3961, pp. 534 - 546
TEXT: A theoreticel. investigation of the influence of ‘non-
homogeneities on the characteristics of delsy syvetems has been
reporfed in Ref. 1 (Radiotekhnika i «¢lektronika 1956 . 1. 773) L{”
and Ref. 2 (Dokl. Akenauk, 117. 209 195?). The analysis was

carried out under the assumption that tha indjvidusl cells of
the system could be described by means of 1dealised quadripoles.
However, since such a deacription s approxtmate 1t is of
interest to verify it experimentally. Conswquently. an experi-
mental investigation of the following types of delay lines was
undertakent Interdigital delay systems. metsl-plate (ccmba.t.ype)
structures and chains consisting ot a number of resonators.

The interdigital system with two base surtaces i 1llusrrated
Card 1/)1 7
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Experimental investigation .... R192/E382

The equivalent quadripols of a cell separated by
is also shown in the figure. The

in Fis- 1.
A. Bloch, F.J, Fxsher and

sections AA' and BB’

matrix of this system is (Ref. &4 -
G.J. Hunt - Proc. IEE, 100, 64, 1957)
z ""
cos(kf) + —cos(kf) - u.CT.ZHn(k-}.% jesints) ‘
Z ‘
‘A\ g Bin(ke) coe (kf) ‘, (1.1)
— ,ijT cos(kf) + =mmm—wme = cow (k)
\ 32 tglkd)

where w 18 the operating frequency’

k= ol en

{J is the length of the line s:2ctions”

Card 2/},{ 7
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1/2¢ - 1/Zi + I/Zé .

zy = \[euseq o

zy = Jeu/cy o

Z = V cp}Co - are wave impedances cf thes lines
formed by a stub and the lower base surtace a stub and upper '
base and by two neighbouring stuby respestively,

Ci. C} and CO are the corraspending ¢apacitances per
unit length;
cT is the capacity between the end of a stub
and the bass cof the opposite comb structure.

The scattering equation for a chain conristing of such
quadripoles is given by:
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A

4

11

A
cos ¢4 = 22 . con(kM 1 + e - e WCTZ ‘tg(k»f)l (1.2)

2 . 27y ez

where Yo is the phasma of the wave. The scattering character- ”/

istics were taken experimentally by using two demountable inter-
digital structurea, consisting of «imilar elements. The system
was designed for operation at derimetre waves and had the
following dimensionn: period of tha =ystem D - 10 mm:

diameter of a stub v = ? mm; length of a stub £ . 90 mm;

the gap between the stubs h - 2 mm.%:1:<tance between the base
and the stub g could be varied from O to 15 mm The measured
results are illustrated in Fige 3 (small s1rcles) together with
the calculated curves (solid lines)., Singie dir:ontisuities

in the system were produced by using ape; 18l taells 1n which the
position of a stub could be varied The theoretizal value of
the modulus of the reflection coafficient due to various types
of discont {Luny can be found from formulae given in Ref. 1.
Card & /
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Experimentally, the following types of di1s cntinuity were
investigated: displacement of the stub 1n the "ransverse
direction (g changes by Ag). changes in the gap belween the
stubs; displacement of the stub in the plane of the structure
and changes of the length { of the atub. The value of the
roflection coefficient lr‘ as a function of .. g/D Js {1lustrated
in Fig. 4, together with the calculated <nrvov., Comparison of
the calculated and theoretical results showe that {f the
reflection coefficlent produced by the discontiinuities is small,
this value can be found as a superpositicvn o2f tha refleztion L7C
coefficlents due to individual discontinattien. The squivalent
circuit of a metal-platelcomb-type) structure 18 in the form of

a chain of I -type quadripoles, whose matri<ee are in the form:

11 - jZtg(xd) |
jete | (2.1)

I -

H

‘ «Ju€ 1 - w CZ tg(kfy
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where Kk = w \ﬁ:u '

Z is the wave impedance of the strip line formed
by the neighbouring plater. and
{ is the height of the platues
C is the capacitance between th: snd of a plate and
the cover. 7
The phase changes of the wave over a c:!1 ara described by:

cos ¢g = 1 - w CZ tg(kfb)/2 (2.2) .

The experimental system investigated consiated of two metal
surfaces, one of which carried a number of equidistantly-apaced
metal slabs (parallelopipeds) having dimensicns d : 7.2 cm,

8 = 1.7 cm and { = 9.0 cm. The upper 2urface of the system was
parallel to the lower surface and {ts distance from the metal
slabs could be varied. The non-homogenesities in the system were
produced by filling the gaps with metal platsa. inserting pleces
of metal under individual alabs or rhanging the 2pacing between
the slabs. The results of the exp: 'men'a ure illustrated in

Card 6}/{ 7
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three figures. In particular, Fig. 10 shows the value of the
reflection coefficient as a functien of the change of the
distance between two neighbouring elab: The straight lines

of Fig. 10 were¢ based on calculations while the circles show
the experimental points. From these e¢xperiments. it 18 seen
that for small i1nhomogeneitlies tha agr<ement between experiment
and approximate calculated results in satisfa-tery., On the
other hand. for incr:asing Of/4 i h/h  and t/b
considerable deviations from the thecreti-ai stralght lines are
observed. The naxt system ‘o be inv-stigated .onzisted of a éjL/
number of rectangular rescnators. coupled by means of narrew
slota; the system 318 {l1lustrated in Fig. 12. The s:attering

equation of such a system is in the form

ot §q = 1 - BX/2

where B and X repreaent the serles smpedance and the

shunting admittan:e of a quadripole whizh 13 equivalent to the
rectangular reacnator, The formula «as« he.k=d axporimantally

by employing equipment coneisting of & ve-tangular channel having

Card 7/ 7
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a depth of 68 mm and width of 72 mm. Trapsverse slots having

a depth of 3 mm and width of 1 mm and 3psced at 3 mm were cut

at the walls and the bottom of the channel. Metal plates with

small slots (iriaes) were inserted intc thesa slets. The channel

was then coversd with & plate which had cortesponding slots and L{'
small apertures for measuring the field in the resonateors.

The inhomogeneities in- the system were produc ed by changing the
parameters of a cell, i.e. its dimensiors {d and 1) and its

position (aL) . The results of the experiments 1llustracing the

change of the natural frequen:y of the -ystem are iJlustrated

in two figures. In particular, Fig. 16 ahows the frequency
deviation as a function of &L a/a and Ab/b . The straight

lines in the figure were obtained theoretically. From the

above results, it is concluded that the periodic delay structures
can be represented by the idealised quodripoles provided the
non-homogeneities are not excessive. In most practical cases,
the results of experiment and theory s7e in satisfactory

quantitatjve agreement.
Card 8/ 7’
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There are 16 figures and 7 rcferences: 6 Soviet-bloc and

1 non-Soviet-bloc. The English-language refercnce quoted is:

Ref. 4 - A. Bloch, F.J. Fisher and G.J. Hunt - Proc. IEE, 100,

64, 1953.

ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Research
Radiophyics Institute of Gor'kiy University)

SUBMITTED: December 15, 1960

Fig. 1l: 4—{/
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AUTHCRS : Bespalov, V.I. and Kubarev, A.M., Active Yezhers of the Soctety
TITLE: Calculaéion of losses for design of circutts foruing

pulsations of the current in induction loads :

PERIODICAL: Rediotekhnika, v, 18, no. 4, 1963, 22-30 b

TEXT: A system of linear elgebraic equations {5 obtained oY & method
of perturbstion, They permit making corrections, which are stipulateq by ,L

the presence of losses 1in iaxductions of the systen, to the reactive elaimentg
of the forauing dipole. The resctive paraxeters of the circuit, foraing

8 Prescribed pulsation of the current 1o induction loads vithout losses,

9re assuzed to be knewn, Coefficients for the system of equations are ey-
pressed within parTazeters of an tdeal circuit {without loss) and vitkin para-
ieters of the original pulsation. This vork {a & continuation of that reported
it reference 2: V,I, Bespalov, A.M. Kuberaev, Radfotekhnixa, v, 7, e, 7,
1962, The dresentation considers the approximation of the pulsation with

Cara 1/2
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Calculation of losses for design... 8/108/63/018/00&/00&/008

8 final totsl of transient harmo 0 .
nies ’

erd the formation of 8 quagi right ax;gthe pulsacion com s g ot o otpole, ‘

led pulsation %
herzonics (Ne2). There are 3 figures and E foreign memfe«o:r:;:es

SUBMITTED:  January 27, 1962

Card 2/2
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ACCESSION NR: AP4019215 §/0056/64/046/002/0508/0510
AUTHORS: Kubarev, A. M.; Piskarev, V. IL.

TITLE: Some results of an experimental investigation of the effact
of a magnetic field on the radiation spectrum of a ruby laser

SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 508-510

' TOPIC TAGS: laser, ruby laser, laser in magnetic field, laser line
. splitting, laser frequency variation, laser cavity, axial mode, ruby
laser spectrum, laser pulse modulation

ABSTRACT: A study was made of the time variation of the spectral
composition of radiation from a ruby laser to which a pulsed mag- :
netic homogeneous field was applied. The delay between the start -
of the field pulse and the laser flash could be varied. Splitting
of the ruby emission lines was obtained at 120°K near the maximun

of the magnetic field. With decreasing field the mean value of the
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frequency decreaéed in the stronger of the two lines and increased
in the weaker. The transition_corresponding to the stronger line

is identified as -1/25(2E)—>-37.§(u!&2),

identified. It is noted that the frequency variation is not smooth,
but is changed by discrete amounts from one cavity axial mode to
another. A reqular decrease in the’ generation frequency is observed
at room temperature. “The authors are deeply grateful to V. I. ‘
Bespalov and A. V. Gaponov for interest in the work and for a dis~-

cussion of the results." Orig. artj", has: 5 figures. o

ASSOCIATION: Nauchno=-issledovatelskiy radiofizicheskiy institut-_
pri Gor'kovskom universitete (Scientific Research Radiophysics In~-
stitute at  Gor'kiy University)
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but that of the weaker is not
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Ultragonic testing of 30%hGSNAX steel over n pickled gurfnce,
Dofektoskopiia no, 5384 65 "MIRA 19:1)

1. Matoustovskiy metallurgicheskiy zavod 1 Chelyabinskiy
politekhnicheskly instiiut.
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AUTHOR: Kubarev , AV,

TITIE: A Sensitive Nuclear Magnetometer (Chuvstvitel'nyy
yadernyy magnetometr)

PERIODICAL: Pribory i Tekhnika Exsperimenta, 1957, Nr 3, pp.57-60
(USSR) y

ABSTRACT: A description is given of a puclear magnetometer which
can be used to measure the inténsity of a constant magnetic
field and its non-uniformity in the range 260-12 0CO oersted
with an accuracy of 0,02-0,05%, The method of resonant
nuclear absorption is empléyed and measurement of fields
having considerable non<uniformity is achieved by a reduct-
ion in the size of the ,Specimen and an increase in the sen-
sitivity of the reco;ding apparatus, A special form of the
specimen and a regengrating detector with capacitative coup-
ling, as well as a harrow band amplification of the resonant
signal and quartz“calibration is employed, A brief descrip-
tion is given ¢f the form of the specimen and the condit-
ions and range’ of ap;lication. A section through the speci-
nen 13 shown in Pig.3. There are 6 fisures, no tables and
7 rcferences, 2 of which are Russian, 5 English.

A3S0CIATION:Svepdlov Branch of the Scientific Research Institute for
C S Metrology imeni D.I. Mendeleyev
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AUTHOR: Kubarev, A. V.

TITLE: Mecasurement of the Width of a Huclear Absorption Line and
the Gradient of a Magnetic Field using Narrow Bund Anpli-
fication (Izmereniye shiriny linii yadernogo rorloshcleniya
i gradiyenta mognitnogo polya pri uzkopolosnon usilenii)

PERIODIC%L: Pgibory i Tekhnika Exsperimenta, 1953, Nr 5, vp 55-70
USSR

ABSTRACT: In the observation of nuclear agnetic resonance it is
often convenient to use narrow band amplification in order
to improve the signal to noigse ratio and certain other
characteristics of the measuring apparatus, This was dis-
cussed in Ref.l by the present author. The character of
the signals in the case of narrow band amplification differs
congiderably from that obtained with ywide band amplificat-
jon, The formation of the siznal in the channel of a narrow
band anglifier is discussed in terms of haraonic analysis of
the signal at the output of the resonance filter. Calculat-
ions for the case of linear :zodulution, in the genara. case

of frequency variation
(f; 5+ 2%— (1, * h,) where h

(o]

Card 1/6 is the modulation amplitude ) in the resonance regilon, lead

T — o
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Measurement of the Width of a Nuclear Absorption Line and the
Gradient of a Magnetic Field using Narrow Band Aaplification
to the following expansiosn coefficienta:
2,2 2

u, o k"0 2nkT
ay ::-E-_V—“—T-exp-——?—— COST;bk=O’ (1)

when the signal : 5
U =%°' [exp(—(t - ‘:)2/02) + exp (-(t + T)‘“/OZE]

is developed into a Fourier serics. The above golutior gives
a cos distribution of signal amplitudes in the case of narrow
band amplification and shows that phase changes are trans-
formed into amplitude changes, The latter result leads to
2 more accurate determination of the resonance even in the
case of considerable width of the resonance curve, Piz. 1
shows an exverimental graph of the aaplitude distribubtion

Card 2/6
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iic.;-;z,irc:.zcnt of the Width of a Nuclear Absorption Line and the Grali-
sent of a Magnetic Field using Narrow Band Amplification

of a nuclear absorption giznal, In the case of wide oinus-~
5idal modulation (hy 3> o) the resonance absorption curve

may be represented by:
u(d) = erxp(-(H°~H)2/o2) where
H, = 2nf /Y and H is the field acting on the nuclear

specimen., In the case of sinusoidal nodulation and the
resonance value of the measured field we have

H = Ho + h, sin wy b and when h1,2 = H, % h, ve have

H=H * hy + h, sin wyt . In the first case the signal

amplitude at the output of the narrow band filter tunsd %o
the frequency = 2Wy is given by:

2
- 2 _o _ Lo
Uy = UoFw T, exp[ %‘)

and in the second case:
Card 3/6
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Licacurcaent of the Wwidth of a Nuclear Abgorption Line and the Grad-
jent of a llagnetic Field using Narrow Band Amplification

1 1 /20 l2 1
o VERTE T
- -uo‘\l[g——o .0.816 (1 - 1.352 —%;) . (3)

I{ the amplification coefficient of the filter is equal to
unity then:

1.%83 \/o/n. exp | - (o/h )]
= * (o] (o] - , (4)

A= 10
\z

and provided o/h, 1s small, we have:
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ient of a lagnetic Field using Harrow Band Anplification

Card 5/6

TR

"UQ'@;S)—I&'E\ A v 2.96 42 - 1% - 0.0 . (5)

In a non-homogeneous field
o ¥ oy + 0y , (6)

where dg ig the half width of the resonance line in a
homogeneous field (matural width, effect of paranagnetic
ions, ctc, being taken into account) and Oy is the spread

duc to the fact that the field is not homogeneous and 1s
g#iven by:

oy = & |eraa |~ g(%%-) ()

where 1 4is the axial length of the coil containing the
specimen, Thus by measuring the ratio of the amplitudes
obtained with narrow band amplification at twice the

(AN EE AT R R 2 L R SIS G e G % l‘ ;f
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modulation frequency one obtains the width of the resonance
curve and an estimate of the gradient of the marnebtic field
provided h°>|1o+15|o . There are 4 figures, 1 table and

2 references, of which 1 is Soviet and 1 is German.

ASSOCIATION: Sverdlovskiy filial VNII metrologii (Sverdlovsk Branch
of the VHII of Metrology)
SUBMITTED: July 7, 1957.

1. Nuclear magnetic resonance--Analysis 2. Narrow band
amplifiers--Applications 3. Narrow band amplifiers--
Signal to noise ratio 4. Mathematics--Applications
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Brrors in measurements of magnetic fisld intensity by the
method of mclear magnetic resonance. Ism.tekh, 20 no.1:37-39
Ja '59, (MIRA 11:12)

(Magnatic fislds--Measurensnt) (Muclear magnetic resonance)
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2447700 8/120/60/000/02/023/052
AUTHORS: Kubarev, AsYe and.Mezenev.E}ggégsaz
TITLE: Oscillator for Studying the Electron Paramagnetic
Resonance

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No 2,
pp 86 - 89 (USSR)

ABSTRACT: Two fundamental circuits employ in the investigation of
electron paramagnetic resonanc weak magnetic fields
are given in Figures f%. The first circuit is a
regenerative detector with a capacitance feedback, while
the second circuit is a regenerative oscillator with
grid current. The performance of the two circuits is
compared in Figures 1, 2 and 3. Curves marked with wiv
in these figures correspond to the oscillator with grid
current, while the curves marked with "2" are for the
regenerative capacitance-coupled detector. From these lf/

Cardl/5
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Oscillator for Studying the Electron B%??:é%gxgxgtic Resonance

graphs it is seen that the oscillator with grid
current gives a much greater sensitivity than the
regenerative dotector. When the magnetic resonance
occurs, the inductance of the test coil in the
regencrative detector changes by:

AL o= by QU - XML (1)

where a 1s the filling coefficient,
Y = X'~ JX" represents the electron magnetic

quaceptibility,
X} represents the dispersion, and
X" represents the damping.

The voltage change across the resonance circuit due
to the resonance absorption is expressed by: Vf/

au
Avu=—AL= Y’y Q (2)
Card2/5 dL
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for Studying the Electron Pagggtz\éﬁggic Resonance
s0 that the amplitude of the absorption signal at

the grid of the system is given by Eq (3), where T
is the relaxation time, w, = YHO is the frequency of

the oscillator, y is the gyromagnetic ratio, u 1is
the Bohr magneton,, h is the Planck constant, g is

the spectroscopic split factor and VK i8 the internal

volume of the test coil. The operation of the
oscillator with grid current can be analysed in a
similar manner. It is shown that the change of the grid

current due to the resonance absorption is given by
Eq (4) and the amplitude of the signal at the grid of
the oscillator is e_xpressed by:

2 2
2%baQ wLU w_
Auy - 2T e y (5)

1+ mzuzazx""/mzwx

i
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Oscillator for Studying the ElectronEngégggnetic Resonance
where Q is the quality factor of the coil and

Uo is the voltage a

The increase of the sensit
grid current with respect

cross the resonant circuit.

ivity of the oscillator with
to the sensitivity of the

regenerative detector is expressed by Eq (6). This
formula is plotted in Figure 5 (the dashed line); the

solid line connecting the
experimentally. It is see

circles in Figure 5 was taken
n that the theory is in good

agreement with the experiment. ' An electronic magneto-
meter for accurate measurement of weak magnetic fields

was designed on the basis
current. The resulting in

of the oscillator with grid
strument is shown in Figure 6.

The device covers the frequency range from 1.35 to
40 Mc/s; the range is covered by means of three different
coils. The magnitude of the capacitance C is varied

from 11 - 300 pF, C, = 6

C, =3 - 240 pF. By means

- 680 pF and
of this device it is possible

to measure the field intensities of the order of 1 Oe
with an error not exceeding 0.05%. I/*/’
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There are 6 figures and &4 references, 2 of which are
English and 2 Soviet,

ASSOCIATION: Sverdlovskiy filial Vsesoyuznogo nauchno-issled-
dovatel'skogo instituta metrologii
(Sverdlovsk Branch of the All-Union Scientific-Research
Institute of Metrology) -

SUBMITTED: February 13, 1959 ;/’f/’
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$/120/60/000/006/013/045
Q4 2300 (/3255 /1492, /5%3)  ro32/E314

AUTHORS:  KuhArsse-A. Y. and Mezenev, Yu.A.

TITLE: Apparent Change in the Gyromagnetic Ratio in a
Weak Magnetic Field

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6,
Pp. 52 - 53

TEXT: The electron and nuclear resonance absorption methods
are being widely used in various studies, in particular, in
precision measurements of magnetic fields. In the latter case,
use is made of the proportionality between the resonance

frequency of high-frequency oscillations Y es * which is

equal to the precession frequency wo o, and the intensity of

the magnetic field Ho s which is expressed by: 0&

w =w = yH (1)

res [+

where Yy 1is the gyromagnetic ratio., 1In the case of electron
reésonance, y_ = guo/h . where “o is the Bohr magneton, and

3
Card 1/6
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Field

g is the spectroscopic splitting factor (g=2) . 1In the
case of nuclear resonance, Yn * uun/Iﬂ y where u 1is the

magnetic moment of the nucleus in nuclear magnetons, Bn is

the nuclear magneton and 1 is the spin of the nucleus, In
a strong field Eq, (1) is catisfied to a very high degree of
accuracy. However, in the case of weak field, the use of
Eq. (1) leads to a systematic error which increases with
decreasing magnetic field, This error is due to the fact that
Eq. (1) does not strictly hold for fields which are comparable
with the width of the resonance curve. In such cases, the
frequency of the high-frequency oscillations corresponding to
the maximum of the resonance signal is not equal to the
frequency determined by the resonance condition. This leads
to an "apparent'" change in y or g for the specimen, or
alternatively,to a change in the form of the resonance
condition. The average high-frequency energy absorbed by the

Card 2/6
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Apparent Change in the Gyromagnetic Ratio in a Weak Magnetic
Field '

specimen from the exciting coil may be written down in the
form:

P(w) = mﬂix"(w) (2)

.

For a ciroularly polarised high-frequency field in the case
of the electron spin resonance in the absence of saturation it

is known that the component. of the complex susceptibility !
corresponding to absorption is given by:

) = X "4 ¢ (3) V(

Ao’ 4 (o - w)?

where QA w = yd is the half-width of the resonance curve in
units of frequency and o is the half-width of the curve in
units of the field. Substituting Eq. (3) into Eq. (2), we
“card 3/6
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Apparent Change in the Gyromagnetic Ratio in a Weak Magnetic
Field

obtain an expression for the absorption curve in terms of
frequency, and hence it can be shown that the value of the
frequency corresponding to the maximum of this curve in the
case of a weak field is given by:

Wies = Ug * szlwo (4) .

In a strong field the first term of this expression can be
neglected. Using the relations for w, A w, Yy and g , it
can be shown that the apparent values of w and g in a
weak field are given by:

Y' =Y+ 1u2/H§; g' =g+ 362/33 (5) .

The dependence of the g' factor on the field HO was

determined experimentally by the present authors in the case
Card 4/6
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Apparent Change in the Gyromagnetic Ratio in a Weak Magnotic
Field

of the electron spin resonance for a specimen of the free

radical of aa-diphenyl B-picrylhydrazine in fields down to

0.04 Oe, when the magnitude of the g'-factor increased up to

about 34. The experimental curve for g as a function of

Ho is shown in the figure on p. 53. The half-width of the

resonance curve for a specimen containing 95% of the above free
radical is 0.85 Oe and the magnitude of the g-factor in the

strong field is 2.0042. The observed functional dependence '
is in agreement with Eq. (5) if the second term is corrected J{

by a constant factor of 1'\'-2 « It is clear that this effect

must be taken into account in nuclear magnetic resonance
studies in fields of the order of the Earth's field. 1In the
case of electron spin resonance, when the width of the resonance
curve is usually appreciable, the apparent increase in the
g~factor is already important at fields of 1 Oe or less.
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There are 1 figure and 1 English reference.

ASSOCIATION: Sverdlovskiy filial Vsesoyuznogo nauchno-
issledovatel'rkogo instituta metrologii
(Sverdlovek Branch of the All-Union Scientific
Research Institute of Metrology)

SUBMITTED: November 16, 1959
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Calibrating electronic paramagnetic resonance pickups :
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TITLE: Fundamental characteristics of quantum paramagnetic amplifiers
SOURCE: Izmeritel'naya tekhnika, no. 5, 1964, 25-29 ‘ P

i TOPIC TAGS: amplifier, maser, quantum paramagnetic ampiifier,
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ABSTRACT: These characteristics of the quantum paramagnetic amplifier = = ' °

. both resonator type and traveling-wave type — are regarded as fundamental:

; frequency band, gain, passband, input noise temperature, eaturation power, gain

{ instability, and unilateralization (intcrnal fcedback). The recovery time and

. amplifier loss are measurable special characteristica. A third group of
characteristics, single-valuedly determined by some of the above characteristics,

. includes: paramagnotic gain, resonator-amplifier efficiency, sensitivity, and
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Absolute measuremnt"of, the numbers of stable paramagnetic
‘centers, Izm, tekh. no.5:27-29 My '65, (MIRA 18:8)
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ZUSSFR, A.P., inzh,; LAZEBNIKOY, M.B,: KUBAREV, G.N,

-« T

Using tipping forma in making nracast reinforced concrete

fences [Suggested by A.P,Zusser, M.B.Lazebnikov, G.N,Kubarav)

Rats. i izobr. predl. v strol. no.6:30-32 158, (MIRA 11:10)
(Fences) (Concrete construction--Formwork)
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M.A., retsonzent; SVIRIDGV, iV, reteandlnt; KHABANGV, L.N.,
retsenzenty HIKIFOHOV, A.S., red.

[Study of materials used in carpentry and furniture manufac-
ture] Materialovedenie stoliarno-mebel'nykh proizvodstv. Mo-
skva, Lesraia promyshlenmost', 1964, 204 p. (MIRA 18:3)
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TZENIN, A, S..KUBARIV H V.

Mﬂammﬁ‘
Treatment of eosema with intravenous procaine, Vest, vener., Moskva
no, 4115-16 July-Aug. 1952, (CLML 23:3)
1. Professor for Zenin; Docent for Kubarev, 2, Of the Skin-Vener-
eologioal Clinic (Head - Prof. A, 8, Zenin), Knybyshev Medical Tn- /
stitute,

In treating eczema, intravenous injecticn of novecain togcther with the
necessary local treatmont can accelerate the healing of acute inflamuatory
symptoms such as itching, and improves the sleeg ard the condition of the
patient in general. In chronic eczema, novocain which infiltrates the skin

is not usually resorbed, No marked effects of tke novocain treatment on
acute inflammatory processes was observed.
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KUBAHRY, M.V, ,dotsent; D'YACEXOV, D.T.
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Prevention of pyodermitis in workers employed by the machine-
building industry. Vest. ven. 1 derm 30 no.l123-25 Ja~F '56
(MIRA 914)
1. Iz kliniki koshnykh { venericheskikh bolesney Xuylyshsvskogo
mediteinskogo instituta (sav. kafedroy-prof. A.8. Zenin) i mediko-
sanitarnoy chasti (nach. M.Ye. Poltoratskaya)
(BKIN DIS, die. Pyoderma, prev. and control
plodermitis, prev. in indust. workers)
( INDUSTRIAL HYGIENE
pyoderma '
prev. of piodermitis in workers)
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7 YOLESHIKOV Vasiliy Pavlovicbj KUBAREV 3 Hikolaz Vlnsovich, AVU”IEV
Bor.ls Ivanovich; KUDIKINA, Ye,, red,; CUTPAN; A., tekhn,
red,

(Advenced technological processes in the machinery industry]
Progressivnye tekhnologicheskie protsessy v mashinostroenii.
Kaliningrad, Kaliningradskoe knizhnoe izd-vo, 1962. 110 p.
(MIRA 15:11)
(Machinery industry-—-Technological innovations)
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KUBARRV, P.I,

Additional artificial pollination of sself.pollirators, Bot,;
issl, Bel. otd. VBO no,5:192-195 '63, (MIRA 17:5)

mm 2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0"



FEN'

"APPROVED FOR RELEASE: 03/13/2001

1Akl SRR SR R SRR P P T LT UINAR NS PRI R M A3 NS S T TS o S R IR T A N e B T U R SRR U M R SR STR A

KUBAREV, P.I.

Additional artificial pollination of
no,1:110-111 Ja~F 163,
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vinter vheat, Agrobiologiia
' (MIMA 1635)

}+ Polesskaya sel'skokhozyaystvennaya opytnaya stantsiya.

(Fertilization of plants
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__KUBAREV, P.I.
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Differences in the nucleic acld content between the male
and female inflorescences of corn, Fiziol,ract. 12

n056‘968—970 N-D '65. (MIRA 18312)

1. leningradskiy sel'skokhozyayatvennyy Institut. Submittod
February 1, 1965,
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KUBAREV, 5. I. and SOKOLOV, N. D.

"On the Theory of Dependence of Molecular Spectra on Intermolecular Interaction.,”

report presented at the Lth International Meeting of Molecular Spectroscopy, Bologna,
Italy, 7-12 Sept 1959.

Moscow State University, Moscow, USSR,
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AUTHOR: Kubarev, 8. I, S0V/20-126-5-16/52
TITLE: On the Influence Exerted by Intermolecular Interaction Upon the

Spectra of Molecules (0 vliyanii mezhmolekulyarnykh vzaimo-
deystviy na spektry molekuli

PERIODICAL: I()oklm)ly Akademii nauk 8SSR, 1959, Vol 126, Nr 5, pp 971 - 274
. USSR

ABSTRACT: Intermolecular interaction produces a number of cpectroscopic
. effects, the most important of which consists in the broadening
and shifs of lines. These are visible both in absorption and
Raman spectra. In she case of van der Waals' interaction they
are comparatively weak, in systexs with H~ or Li-bonds, how-
ever, they are so strong that they may be considered character=~
istic features of these compounds. The existence of a broad and
shifted band of the 0-E group, for example, indicates the for-
nation of a hydrogen bridge. The distribution of intensity with-
in the bands greatly depends on temperature. No unamdiguous and
uniform explanation of the speoctroscopic effeots as a whole
(shifs, broadening, temperature dependence in systems with hy-
drogen bonds) has been found as yet. One of the greatest diffi-
Card 1/2 culties arises from the fact that not only in condensed but aleo
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On the Influence Exerted by Intermoleoular Interaction 80V/20-126-5-16/69
Upon the Bpectra of Molecules

in gaseous media broad bands are visible, The author of this
article made an attempt to give a general explanation of any
state by Lax' method (Ref 3). Mathematical considerations of
the absorption and Raman spectra are made in semi-classical ad-
iabatic approximation., The results are briefly discussed. The
author finally thanks Professor N. D, 8Sokolov for his discus-

sions. There are 6 references, 2 of which are 3oviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. ¥. V. Lomonosova
(Moscow State University imeni M. V. Lowonosov)

PRESENTED; March 11, 1959, by V. N. Kondratfyev, Acadenician

SUBMITTED: March 6, 1959

Card 2/2
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AUTHOR Kubarev, 8.1, B201/B691
\
TI1TL.R; On Certain Problems in the Spectros copy of Complex loloculon?

PERIODICAL: Optika & spektroskopiya, 1960, Vol 9, Nr 1, pp 3-¢ (USSR)

ABSTRACTs  Neporent and Stepanov (Ref 1) defined a complex molecule as a
multiatomio molecule in which the degree of coupling between
normal vibrations is suffioleant to produce continuous vibrational -
energy tands. The present author points out the approximate nature
of such a definition and then uses it to discuss the origin of
contimuous bands of complex molecules. It is showm that the use
of the oscillator approximation sxplajns satisfactorily the
sxperimentally observed temperature dependence of the band parameters
(0.g. width) of complex molecules. The paper is entirely theoretical.
Acknowledgnents are mads to ¥,D. Sokolov for his advice. There
are 10 references, 8 of which are 8oviet, 1 Rnglish and 1 Japanese.

SUEMI?TRDs July 18, 1969 bﬂ/
card 1/1
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4. 6100

AUTHOR: Kgbgrevl S, I

TITLE: _E.l.ze_t.;sm_annnu?of Compound Molecules

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, l)(

1960, Vol. 24, No. 6, pp. 775 - 778

TEXT: In this paper, the author demonstrates that in the majority of
compound molecules the primcipal spectrometric effects can be studied
on the bamis of Lax's relations (1). This method is based on the follow-
ing consideration: As has been shown aslready in Ref. 1, adiabatic
approximation can be used for the long-wave electron absorption of
compound molecules. If the application of adiabatic approximation is
Justified, i,e., if a vibrational subsystem exists for several lower
electron states, the problems of absorption and emission of light can
be considered from one point of view. In this case, the spectral
absorption and emission densities can be represented in a convenient
form by using the method of Lax (Ref.2):

I(V) = S exp (-261vt)I(t)at,

Card 1/3
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where the Fourler representations of the spooctral absorption and
emission densities read as follows:

Taboor(t) = Sp{ exp[(18/R)8, ] ¥ exp [ (-s4/M) Joxp (-E,)} X
(a = b) Sp[exp ('bﬁa)] i

Tonigs (t) = Sp[M oxp[(-1t/8)R ] ll"mcp[(it/fl)iib-_l 03
(b - B) spa)

(1)

P- distribution function of the vibrational states in excitationg
ﬁa and ﬁ'b vibrational Hamiltonians for the electron states a and bj

M - transition moment. The author demonstrates the applicability of
the method suggested by gome examplen, considering the formation of
continuous bands, their shape, and the mirror symmetry of absorption

Card 2/3
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and emission spectra. Finally, he suggests the possidility of drawing
qualitative, and in some cases also semiqualitative, conclusions as to

some other problems by using the suggested method as, e.g., the

temperature dependence of the bands, the temperature dependence

of the luminescence quantum yield, the effect of solvents on molec- >(
ular spectra, etc. 8. I. Vavilov ig mentioned. The present paper was

read at the Eighth Conference on Luminescence (Molecular Luminescence

and Luminescence Analysis) which took place in Minsk from October 19

to 24, 1959. There are 7 references: 6 Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of
Sclences USSH)
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AUTHOR:

TITLE:
PERIODICAL:

ABSTRACT:

Kubarev, S.I. \ 8/020/60/130,/05/031 /061
mmw\ N B004/B014
Light Absorption‘and Luminescence of Complex Molecules

?oklagy Akademii nauk $SSR, 1960, Vol 130, Nr 5, pp 1067-1070
USSR

The author describes a mathematical method used to solve the
following theoretical problems of long-wave electron spectro-
soopy: the origin of the bands, their universal character
(8.I. Vavilov, Bef 1), their dependence on temperature and
Aexoit’ and the problem of mirror symmetry. According to

M. Lax (Ref 5), the author derives equations (1) in adiabatic
approximation for the Fourier transformation of the spectral
density of absorption and emission. The general form of these
equations permits various approximations. A blurring of spectral
lines of the order of some 100 cm~! is thus calculated by a
semiolassical study of the degrees of freedom which correspond
to conditions (2) and (3). In the case of complex molecules
this blurring is sufficient for the devalopment of a band,
Another explanation of the banda proceeds from the acticn of
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light Absorption and Luminescence of 8/020 60/130/05/031/061
Complex Moleoules BO04/B014

the peripheral groups of complex molecules. The universal
nature of the bands {e explained by the central limit theorem

(Ref 12) according to which the distribution of the normalized

uantity q = (v - T)o with n—sc® tends to the normal funotion
?‘7 - position of the maximum, ¢~ = second moments, 0 = “i-;h -
where ny denotes the number of oscillators with the fraquenoy 1

n, the average according to Planck. The temperature dependence

1s determined by calculating several first moments or the

tracea of equations (1). For mirror symmetry some solutions are
obtained from equations (1), one of which may be regarded as

the development of V.L. Levshin's condition. An equation (14)

4 written down for the gymnmetry line Agr which indicates that
the fraquenoy of electron transition is shifted toward the
absorption maximum in accordance with experimental results

(Ret 16). The suthor thanks Professor N.D. Sokolov for his
valuable advice. There are 16 references, 14 of which are Soviet.

ASSOCIATION: Moskovekiy gosudarstvennyy universitet im. M.V. Lomonosova
card 2/3 (Moscow_State University imeni M.V. Lomonosoy)
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Light Absorption and Luminescence of
Complex Molecules . %gio 60/1 50/05/031/061
PRESENTED: October 10, 1959, by V.N. Kondrat'yev, Academician @

SUBMITTED: October 7, 1959
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of complex molecules", Minsk, 1961. 13 pp, 21 om (Acad of Ssi
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Engr and the Dept of Solid State and Semiconductor Physics, Acad of
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luminescence polarization

of oonplex molecules, Opt, 1 spektr. 10 no.4:535-537 Ao 61,

(Iaminescence)
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. i
: ABSTRACTs The author has discussed the application of the one-dimensional model
to determine the spectroscopic characteristics of complex molecules, It is '
shown that although it is not a very rigorous method, the one-dimensional model
4s useful in presenting approximate methods to solve problemns relating to
- absorption and emission bands in complexly structured molecules, A formal
application of such 2 model is the semiclassical approximation which is a moment
- expansion technique with Hamiltonians given in Bose operators, The author notes
that in all one-dimensional calculations the choice of the particular expansion
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parameter implicitly assumes a temperature of the order-of 3000k, Furthermore, .
the one-dimensional quantum mechanical model gives rise to a large discrepancy i
. between the half-width (of the frequency spectrum curve) and the Stokes-shift, ‘
' Orig, art. has: 1l formulas and 1 table,
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jf ABSTRACT: An approximate sclution is derived for tho kinetie cquation for scmiconductors '

. With a narrow conduction band (such as naphthalencind anthracenc).f On the basis of this
i solution, certain kinetic coefficients were caloulate . The contributién of transfer proc-
! esses into the relaxation time was taken into account. A humerical cstimate of this contri- !

! bution for the electrical conductivity shows that when transfer procegses are considered, - [
i the conductivity decreases approximately by a factor of two, The temperature dependence of .

. the mobility obtained agrees qualitatively with the exporimenta; daia, which lcad to a rela- | -- IR

i tion of the type 1 . Using the a roximation undey consideration, a ver
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almple Iormula was obtained for the thermoomf: -
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"but the lack of experimental data on the' temperature dependenca of the thermoemf didnot ; N
;permit a comparison with the experiment. It is concluded that the kinetic equation s appll '
cablc when A1 cm2/sec, Orig, art. has: 4 {igures and 54 equations, i
t
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TITLE: Semiclassical approximation In the theory of electrical conduotivity
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ABSTRACT: The evaluation of transfer coefficlents by establishing the appropriate kinetic | -
equation cannot be justified in all tho cases of iutereat. For instance, in the case of organic .
semiconductors with an experimentally determined mobility u <102 cm?/V. seo the calcula~| - [l
tion of the transfer coefficient on the basis of Boltzman type kinetic equationa can hardlybe |

carried out, Consequently, in such oases it 18 expedient to start with expressions which
relate the characteristics of the nonequilibrium state with the correlation functions of the
statistical equilibrium conditions. Starting from a system described by the Hamiltonian o
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(¢ - chemical potential), the present author develops a special approximation which holds
.| true precisely for conditions which bar the use of tho ordinary kinetic equation and which |
reduce the correlation function to a simple approximation, In this approximation, the ﬂrst_‘l

semiclasaical moments always agree with the corresponding first exact moments the
tHot -iHt

second moments are {n agreoment only in the 8(18) = 1 approximation (S(t) = e

mlt) The paper was prceented by Academiciar V, N, Kendrat'yev, 15 March 1965,
Orig. art, has 20 formulas,
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TOPIC TAOS: organic semiconductor, approximation, anthracene .
ABSTRACTs; '‘The Hall oonstant, magnetio resistance and Hall motion '
for a certain oclass of organic semiconductors are caloulated on 1
the basis of the approximation solution of the kinetioc equation g
for the case of narrow energy zones, derived earlier by the authors
(see TEKh, No 1, 1965, p 229)., A comparison with the experiment !
for the case of phthalocyanine indicates that the scheme developed |
15 in satisfactory agreement with the exparimental data., Certain .
values for anthraoene, pyrene, free phthalocyanine, and coppex ]
phthalocyanine are presented in a table, some of whioch were taken -
from the literature while others were derived from the »resent

offorts or in the previous work of the authors.Orlg.art. haas: 30 to;ﬁnﬁsoﬁpt&adb.
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ABSTRACT: A goneralization of the spproximation of short times is discussed for an
electror~phonon system characterized by a sufficlently narrow conduction band, As a
result, in contrast to the semiclassical approximation, an analytical expression is
obtained for the genorating function of semi-invariants, Edgeworth's expansion 1s
used as tho interpolation formula for the electric conductivity tensor, Yore rigorou

criteria of the applicability of the semiclassical approximation are dorived in the "
high-tomperature approximation. A calculation of the temporature corrections to the

generating function is carried out., Preliminary estimates show that the generating
function thus refined can have meaning down to tomperatures much below room tompera=
ture. Orig. art. hast 35 formulas, '
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TITIE: Development Prospects-in Power Plant Machinery Maxiﬁhcture
(0 perspektivakh razvitiya energomasLinoswroycniysa)

PERIODICAL: Vestnik Mashinostroyeniya, 1958, nr G, pp 76-79 (USSR)

ABSTRACT: The author summarises the information znd views agﬂﬂﬂﬁ&ﬁ

‘ at the branch conference on power-iencrating plan /bonvegéd
in Leningrad by the mechanical-e¢nginecsring division of
Otdel mashinostroyeniya Gosplana SSSR (State Planning
Commission of the USSR). In 1957, the amount of electrical
energy produced was 4.3 times that in 1940. 80% was
generated by thermal power stations. Following the
guidance of the State authorities, development towards
higher steam conditions, more integrated automation of
power-station plant, the introduction of boilar-turbine
block units, including those of 20C and 300 MW, the batch
production of stationary and trection gas turbine plants
and of portable gas turbine power stations have been
pursued. The production of steam turbines betweenOES
and 100 MW for steam conditions of 90 atm and 535 “C and
of suitable boilers has been set up. Steam turbines of

1 M¥ for steam conditions of 170 atm. and 0 o °c
Card 1/12 50 , / 550/57
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with intermediate re-heat to 520 °C and suitable boilers
with natural circulation ard an output of 240 t/h have
been built and put into normal service. The development

of electronic systems for the automatic regulating of large
boiler units has been accomplished. The Kuybyshev hydro-
electric power station containing the most powerful
hydraulic turbines in the world with variable pitch blades
was commissioned. In 1957, the first four units for the
Stalingrad hydro-electric station were assembled. At

the Shatsk underground .coal gasification station, a gas
turbine installation of 12 000 kW is beiung put into service.
The first prototypes of a power-generating gas turbine
plant of 6 000 kW for operation with blast-furnace gas
have been made with a turbine inlet temperature of 600 “C.
Gas-turbine plants of 4 ogo kW have also been built with an
inlet temperature of 700 “C to drlve the pumping stations
of trunk gas pipelines. Gas turbine plants of 4 000 to

6 000 kW for traction purposes are under construction. The
first steam gurbine of 50 MW with steam conditions of 130
atm and 565 “C with two controllable steam extractions and

ondensing gteam turbines of 150 and 20C M¥ with the same
Card 2/13 € 2 €
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steam conditions and intermediate re-heat to 565 °C have
been produced. These turbines werc constructed solely
of pearlitic stecls. A forced-circulation boiler of
640 t/h (to serve the 200 LW turbine) has been made and a

. boiler with natural circulation and an output of 500 t/h
(to serve the 150 MW turbine) is under construction. More
than 25 types of steam turbines of low and redium power
have been created. A super-imposed steaz turbine of 100 MW
and a condensing turbine of 308 MW with initial steam
conditions of 300 atm and 650 "C are being designed. The
steam inlet pipes and high-pressure parts of these turbines
will be made of austenitic steels. Project work is °
proceeding on 50 and 100 MW back-preszure steam turbines
for district heating stations, and on gas-turbine plants
of 12, 25 and 50 MW. The design of a single shaft radial-
axial hydraulic turbine, 204 M¥, for the Bratsk hydro-
electric power station is beinc completed and project work
is proceeding on a 300 MW Lydraulic turbine for the
Krasnoyarsk hydro-electric power station. Designs are

available for over 26 types of srall and medium power steam
Card 3/12
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turbines, including boiler—-turbine block units of 750
and 1 500 kW. Research on new steels and their fabri-
cation is under way. This work las made it possible to
produce prototypes of stear boilers and tugbines for up
to 570 “C and of gs turbines of up to 700 “C inlet tem-
perature. The pruliminary prediction of pover generation
‘in the USSR in 15 years is 800 billion kWh/annum. The
additional installed capacity will be primerily based on
thermal power generation. During 1959-1965, regional
thermal power stations of up to 5 400 MW, powerful district
heating stations to supply cities and industrial enter-
prises with heat, large hydro-electric power stations for
the generation of cheap electric power with the minimum
personnel and the wide use of natural gas for regional
power stations and industrial heating will be the main
trends of construction. Natural gas achieves a sub-
stantial reduction (by 20%) in the capital cost of power
stations. In 1965, natural gas will be responsible for
up to 15% of the total generation. Power gznerating and
direct driving gas turbine plants will find wide use in
card4/121ndustry. The need exists for a pronounced improvement
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in boiler and turbine plants and for lengthening their
gervice life between overhauls. The basic equipment for
large thermal power stations will be back-pressure steam
turbines of 50 and 100 LW with controllable steam
extraction and condensing turbines of PVK type rated 100,
150 and 200 MW, gorking with initial steam conditions of
130 atm and 565 C and intermediate re-heat; furthermore,
condensing turbines of PSVK-type roted 300 a8d 600 MW with
initial steam conditiouns of 240, 80 and 580 "C end inter-
mediate re-heat. Units of up to 200 KW will be made as
single-shaft units. Superimposed turbines of SKR-type
rated 100 MW and condensing turbines of SKK-type of 300
and gOO VW with initial steam conditions of 300 atmn and
650 “C and over are foreseen. About 1965, the proportion
of sgeam turbines made for steam conditions of 130 atm and
565 “C will be 48% and of those with steam conditions of
240 atm and 580 “C will be 30% of the tqotal. The manu-
facture of turbines for 90 atm and 565 “C will drop to 20%
of the total. Durinz 1959-65, back-prescure steam
turbines will constitute 20-25% of the total manufacturing
programme of steam turbines. Turbines with steam conditions

: R TS R s " ' e S
e e S DL
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of 240 atn avd 580 Y6 will be constructed solely of
pearlitic steels. Their economy will be no lower than
that of turbines mode with austenitis atecls for initial
steam conditions of 220 atm and €00 "C. The increase of
unit rating and thte use of Ligher stean conditions will
reduce the specific cost of the plant, savc metal and
increase the power output of turbines built with existing
menufacturing facilities. According to calculations of the
Khar'kovskiy turbinnyy zavod (Kharkov Turbine Plant) the
specific consumption of petal in turbines of 600 MW 1is
2.5 times less than that in turbines of 150 XW. 1In the
new steam turbines, improved designs of the inlet stages,
improved rotor and stator blades and several mothods of
steam-cooling of the inlet parts of the urbine will be
applied. New methods of moisture removal from the last
stages of the turbines will be developed. Compared with
a turbine of the VE-100-2 type, the efficiency of a

VKT-100 type turbine will be hipher by 6.5%, that of the
PVK-150 turbine by 14,5%, that of the PSVX-300 turbine
by 19% and that of the BKK-300 turbine by 24%.

The specific heat consumption of PSVK-300 turbines will,

Card 6/12
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according to the LLZ (Leningrad Ketal works) data, amount
to about 1 900 kcal/kWh and that for the SKK-300 turbine
(according to the Khar'kov Turbine Plant) will amount to

1 720 kcal/kWh. The boilcr-turbine block system will be
applied in most power stations with fully automated units
in sizes of 200, 300 and 600 KW. Iuproved reliability of
the new equipment is postulated in the change-over to the
block system. Boilers with steam conditions of 140 ata
and 570 oC and with the super-critical conditions of 250 atm
and 585 ~C will be increasingly used in 1953-65. Several
powerful boiler units with 315 atm and 658 C will be
made. The proportion of 140 atm and 570 ~C boilers with
outputs of 210, 420 and €40 t/h wil% reach 40% in 1965
and of boilers for 250 atm and 585 “C and over will reach
2%%. The output of single-boiler plants will reach

1650 ~ 1 800 t/h (to serve turbines of 600 LW). The pro-
portion of boilers for 100 atm and below will drop from
63% to 37%. Forced circulation boilers will cover 20 to
25% of the total output in 1965. With a rise of initial
steam conditions, the power of feedwater pumps increases

and at 300 atm it amounts to 4. of the power output of the
Card 7/12 3 o ‘e p P
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installation. The power consured by coal pulverising mills
and boiler draught fans becomes substantial and much
attention will be devoted to the efficiency of auxiliary
plant. Drum-type ball mills of 50 t/h output will be made
in large batches and so will centre milis of 30 t/h and
shaft mills of 50 t/h. The output of powerful mills will
amount to 43% of the total and that of the largest boiler
fans to 25% of the total. The development of automation
devices will follow the trend towards electronic, electronic-
pneumatic and electronic-hydraulic systems for boiler-
turbine block units. Television apparatus for boiler super-
vision and automatic boiler starting and stopping systems
will be developed. Small power stations will be authorised
only where the combined supply of power and heat cannot be
economizcally provided by regional or industrial district
heating power stations. Small power stations will be based
on the supply of the turbine and boiler plants in the form
of large portable block units. Particular attention will be
paid to automatic operation and simplicity of servicing.
Block units rated 1 500 kW and above-floor installation
rated up to 6 000 kW will be produced. The total output of
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small power turbines will amount to about 10% of the over-
all production. The Lydroelectric power resources of the
USSR suitable for practical exploitation amount to 1 720
billion kWh/annum. The Krasnoyarsk hydro-electric power
gtation of 4 000 MW to generate 19 billion kWh/annum has
been started. A project exists for the Yeniseysk hydro-
electr}iz power station also on the Yenisey River. This
will have a total, installed power of 6 000 MW and generate
35,5 billion kWh/annum and is destined to be the most
economic of all existing power stations or those under con-
struction. The Bratsk hydro-electric power station with an
output of 3 600 MW to generate 21.6 billion kWh/annum is
under construction. The Stalingrad and Saratov Stations
on the Volga River, the Votkinsk’- and Nizhne-Kamakaya stations
on the Kama River and otherg are being built. Projects
exist for a number of statlomon the Ob River. The possi-
bility of the construction of open-air hydro-electric power
stations is being considered. The total power of hydraulic
turbines to be erected in 1959-1965 will amount %o 20% of
the total generating plant produced. The IMZ (Leningrad
card 9}1%:&1 Works) and the Khar'kovskiy turbinniy zavod (Kharkov
ar
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Turbine Plant) are called upon to create a geries of new
hydraulic turbines, in particular, contra-rotating turbines
for low (5-12 m) and high (60-80 m) heads, both with
variable pitch blades, efficlient radial-axial turbines for
heads of 400-450 m, diagonal variable pitch turbines for
60-150 m heads, horizontal axial and semi-axial turbines for
use with low and medium heads and special turbines for
hydraulic pumping stations and tidal stations. Hydraulic
turbine manufacturers will also produce designs of means
against over-speeding (to replace the expensive rapid-
acting screens and will develop better wear-resisting and
cavitation-resisting turbines. Welded, welded~-cast and
welded-forged designs will be developed. Regulating appar-
atus, particularly electro~kydraulic and remote-controlled
will be developed. Apart from the special uses of gas
turbines in connection with gas pipelines and blast furnaces,
power-generating installations in regiors adjoining gag and
oil-producing districts are foreseen raged 25-50 MW with

turbine inlet temperatures of 700 - éOO C. The comparison
of the economics of gas turbine and steam turbine power
Etations carried out by the "Teploelektroproyekt® Institute

Card 10/1
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shows that, when using solely natural gas and operating
outside the grid system, a gas turbine plant of 25-50 AW
output is economically justified. For lerger power stations
of 50-300 MW, working in large grids, the use of gas

turbine units of 50 MW and over is promising. The main
factor in raising the efficiency of gas turbine plants is
the working temperature of the gas. New types of heat-
resisting steels and effective cooling methods are needed.
Research work in this direction is envisaged. The TsKTI
(Central Boiler-turbine Institute) imeni I.I. Polzunov

and the turbine constructors will carry out research to
develop the most efficient flow elements and heat exchangs
equipment, as well as examine the strength of individual

gas turbine components. The design of gas-turbine plants
of up to 100-200 MW rating is envisaged on the closed-cycle
principle. The construction of experimental steam-gas
installations with high-pressure steam generators is fore-
seen. Buch plantswill become highly promicsing in connection

Card 11/12

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0
s e S S T S S A T SR S0 BRI O : : e

B LT R NPt

T

V172 -7R.6=31/37
Development Prospects Ii Fower llant Mzchinery lam.lecture

with the changeover of a large number of regional power
statione to the burning of natural gas. Heat economy of
up to 15% is expected, together with a reduction of weight
and size of the plant. Gas turbine plant of 25-50 MW
together with steam turbine plants of 150-200 L¥ can be
combined into large steam-gas installations.

Card 12/12 1. Power plants--Equipment 2. Power plants--Economic aspects
3. Electric power production--USSR
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